Background The purpose of this study is to describe the prevalence of Papanicolaou (Pap) smear use for cervical cancer screening and to estimate its association with type of health care insurance.
Introduction
Socioeconomic development is usually related to cervical cancer mortality rates in Latin American and Caribbean countries. 1, 2 Between 1960 and 1994, Haiti, Bolivia and Nicaragua, countries of low social and economic development, had increased mortality rates from cervical cancer. 1 In the same period of time, Argentina and Uruguay, two countries with developmental patterns similar to those of more developed countries, had the lowest mortality rates from cervical cancer in the region. 1 There is a great variation of the potential impact of cancer screening on mortality related to cervical cancer in Latin American and Caribbean countries. In Puerto Rico, Colombia, Argentina, Brazil and Chile, cervical cancer screening had a greater impact by decreasing mortality rates. However, in Cuba, Costa Rica and Mexico, there were very limited changes in cervical cancer mortality following the introduction of Papanicolaou (Pap) smear as a screening method. 1, 3, 4 In despite of lack of consistent data, cancer screening practices may determine the stage at diagnosis for cervical cancer among women in these countries. 5, 6 Some authors have recommended cancer screening focused in young women (30s and 40s) for low-and middle-income countries. 7, 8 However, those recommendations may not apply for less developed countries. Indeed, data from the International Agency for Research in Cancer showed that Latin American and Caribbean countries tend to have higher cervical cancer incidence rates in older women as compared with younger women in more developed countries. For example, in 2002, age-adjusted incidence rate ratios older/younger (65þ/15-64) women were 4.2 for Barbados, 3.4 for Chile, 3.2 for Mexico, 2.9 for Costa Rica, 2.2 for Brazil, 1.8 for Cuba, 1.8 for Uruguay and 1.7 for Buenos Aires, while it was only 1.2 for the United States. 9 In addition, women aged 65 years or older tend to have a higher incidence of invasive cervical cancer compared with women aged <65 years. 3 In 2002, in the United States, age-adjusted incidence rate ratios older/younger (65þ/<65) for women were 1.6 for whites, 2.9 for blacks, 1.5 for American Indians/Alaska natives, 2.3 for Asian or Pacific Islander and 2.3 for Hispanics. 10 Higher cervical cancer incidence rate ratios (older/younger) makes knowing screening patterns for older women in Latin America and the Caribbean of critical relevance.
Factors related to increased cancer screening utilization in Latin American and Caribbean countries include high income, high education, health insurance, being married, having a regular doctor, having high functional status and sexual partners approval of gynaecological examination. 4, [11] [12] [13] [14] [15] [16] However, there are limited data related to the effect of the type of health care insurance on cervical cancer screening practices among older women in Latin American and Caribbean countries. 11, 12 The objective of this study was to determine the association between health insurance and cervical cancer screening use (Pap smear) among older women from seven cities using data from the Health, Well-Being and Aging in Latin America and the Caribbean Study (SABE).
Methods

Study population
The study population was a total number of 6357 women aged 60 years or older living in urban areas of Buenos Aires (Argentina), Bridgetown (Barbados), Sao Paulo (Brazil), Santiago (Chile), Mexico City (Mexico), Havana (Cuba) and Montevideo (Uruguay).
Data source
Data were from the SABE Study that consisted of a round of cross-sectional surveys from cities in seven Latin American and Caribbean countries during 1999-2000. 17, 18 The Pan American Health Organization (PAHO) coordinated the overall SABE study and directed its logistics and the Center for Demography and Ecology, University of Wisconsin-Madison, jointly with PAHO, designed the study. Local, country-based teams constituted by a principal investigator and his/her associates trained the interviewers in each city. The universe of the study was the population aged 60 and older residing in the metropolitan areas of Buenos Aires, Bridgetown, Santiago and Mexico City, and in the cities of Sao Paulo, la Havana and Montevideo. Response rates were 60% in Buenos Aires, 85% in Bridgetown, 85% in Sao Paulo, 84% in Santiago, 85% in Mexico City, 95% in Havana and 66% in Montevideo. Two cities with lowest response rates, Buenos Aires 19 and Montevideo, 20 were compared with their corresponding Census information, finding their socio-demographic distributions comparable. The percentages of interviews by proxy were 3.7% in Buenos Aires, 3.9% in Bridgetown, 13.1% in Sao Paulo, 7.9% in Santiago, 9.7% in Havana, 8.2% in Mexico City and 1.4% in Montevideo. A classical multistage clustered sampling with stratification of the units at the highest levels of aggregation was used: the primary sampling unit was a cluster of independent households within predetermined geographic areas, grouped into socioeconomic strata and divided into secondary sampling units, each containing a smaller number of households. Finally, the household and target individuals, person 60 years and older, were randomly selected. Then, the potential participants were contacted to set an interview at home. The interviews were conducted in English for Bridgetown (Barbados), Portuguese for Sao Paulo (Brazil) and Spanish for all other cities, using the same validated questionnaires. Oral and written consent forms-approved by the Human Subjects Committee at each city with the corresponding affiliated Medical Research Institution or University-were obtained from all subjects, and personal identifiers were deleted. If a person having accepted to be interviewed failed the cognitive test, a proxy was selected to respond to some parts of the questionnaire.
17,18
Variables
The dependent variable was Pap smear use. Pap smear use was assessed by the question: 'In the last 2 years have you had a Pap smear that is a test to determine whether you have cervical or uterine cancer?' Pap smear use was dichotomized as user (coded 1) and non-user (coded 0).
Main independent variable was health care insurance and was categorized as private insurance, public or military insurance and no insurance. In some models, we used any insurance (code ¼ 0: private, public or military) vs no insurance (code ¼ 1). Sociodemographic correlates examined were age (years), marital status (currently married, yes or no) and education (years). Financial strain was assessed by the question: 'Do you believe that you (and your spouse/companion) have enough money to cover your daily living necessities' (yes or no). This measure replaced income information that was often incomplete and not reliable in this survey, and correlated very well across wealth categories (e.g. economic resources) and access to health care (e.g. insurance). 21 Medical conditions were assessed asking the respondent if she had been ever told by a doctor or other health care provider that she had diabetes mellitus, arthritis, hypertension, heart disease or stroke (yes or no). A summary score for medical conditions was constructed, from 0 to 5, and used as a continuous variable. Women were asked if ever had cancer (yes or no) or hysterectomy (a surgery to remove the uterus, yes or no). Functional status was assessed by eight instrumental activities of daily living items (IADL). 22 Women were asked if they had difficulty in performing any of these activities at the time of the interview: using the telephone, travelling alone, going shopping for groceries, preparing own meals, taking own medicine, handling own money, doing light house work or doing heavy house work. IADL was used as continuous variable (score from 0 to 8).
Statistical analysis
Descriptive statistics were used to report prevalence of Pap smear use and to describe characteristics of the study population. Multivariate logistic regression analyses (models 1 and 2) were used to estimate the odds of having a Pap smear in each survey and in the combined sample of surveys from Buenos Aires, Bridgetown, Mexico, Montevideo, Santiago and Sao Paulo, where dummy variables for city were included. Model 1 included a comparison between private insurance vs public/military insurance or no insurance. Model 2 included a comparison between any insurance (private insurance or public/military) vs no insurance. In models 1 and 2, Havana, that had universal health insurance coverage, was excluded. Because cities were not randomly selected in the survey, the combined sample of six sites was treated as fixed effect. In the multivariate analysis of the combined sample of six sites, we added a dummy variable for cities and choose Mexico City as the reference because it had the highest prevalence of Pap smear. There were no effect modifications between cities and health insurance on Pap smear use. To adjust for stratified sampling survey design, data were weighted by using complex survey analyses.
All analyses were performed using the SAS System for Windows, version 9.1 (SAS Institute, Inc., Cary, NC). Table 1 shows sociodemographics and health characteristics of Latin American and Caribbean older women (aged 560) from the SABE study. Sao Paulo has a relatively younger population and Bridgetown has a relatively older population compared with other cities. Between one-quarter and two-quarters of women were currently married. Most women had health insurance, except in Bridgetown and Mexico City where 87 and 28% of women have no insurance, respectively. The mean number of years of education was highest in Havana and Santiago and lowest in Sao Paulo and Mexico City. Women in Havana reported the lowest percentage for having enough money to cover daily living necessities while women in Mexico City reported the highest. The lowest mean number of medical conditions was reported in Mexico City and the highest in Havana. The prevalence of self-reported cancer ranged from 2.5% in Mexico City to 7.3% in Montevideo. History of hysterectomy ranged from 13.1% in Buenos Aires to 30.2% in Bridgetown. The highest number of IADL difficulties were reported in Sao Paulo and Santiago. Table 2 shows the prevalence of Pap smear use by city and the bivariate associations between Pap smear use and health insurance categories among women aged 60 years and older. The prevalence of Pap smear use was highest in Mexico City (46%) and Sao Paulo (44%) and lowest in Bridgetown (21%) and Montevideo (24%). Women with private insurance have the highest prevalence of Pap smear use while women with no health insurance have the lowest in Buenos Aires, Sao Paulo, Mexico City and the total sample. Table 3 
Results
Discussion
This is a comparative analysis of the relationship between health insurance and cervical cancer screening methods among older women living in urban areas of seven Latin American and Caribbean cities. Overall, we found that women with public/military health insurance or with no insurance were less likely to have a Pap smear in the previous 2 years compared with women with private health insurance; that relationship remained after adjusting for other relevant socio-demographic and health factors. Also, women with no insurance were less likely to have a Pap smear compared to women with any health insurance.
To compare our results with other data for Hispanic older women in the United States, we also calculated prevalence of Pap smear use in our sample, but using age 65 and older (Figure 1) . Prevalence of Pap smear use across the six cities among women aged 65 and over ranged from 18% in Bridgetown to 43% in Mexico City, and was lower than that reported in studies for Hispanics in the US. Using data from the Behavioral Risk Factors Surveillance System (1999-2000), Our finding related to the association between health insurance and increased screening use is consistent with other reports in Hispanic populations in the United States. [23] [24] [25] [26] [27] [28] [29] Health insurance has been treated as a proxy for access to social and economic resources that influence health status and use of preventive services. [23] [24] [25] [26] [27] [28] [29] Lack of health insurance is correlated to lower education, which is an indicator of less economic resources, therefore, economic barriers could be an important explanatory factor for disparities on screening methods. Parts of the effects of health insurance on access to care can be explained by other socioeconomic indicators such as income, education or occupation. 30 However, in three cities, Buenos Aires, Sao Paulo and Mexico City, and in the combined sample of six cities, health insurance had an independent effect to determine Pap smear utilization.
The PAHO, provided guidelines for organizing national cancer control programmes in Latin American and Caribbean countries, emphasizing cervical cancer screening for all countries. 31, 32 However, most countries in the region do not have an organized cervical cancer screening programme. Indeed, with the exception of Chile, countries host of the cities in this study have opportunistic or unorganized cervical cancer screening programmes. 4, 5, 16, [33] [34] [35] [36] Therefore, the health system may explain in part why Pap smear use is affected by health insurance.
In some cities where health insurance was not associated with Pap smear use, particular characteristics of the host country may help to explain those findings. For example, in spite of low frequencies of OR, Odds ratio; CI, confidence intervals. Odds ratios were weighted and adjusted for age, marital status, education, insurance status, having enough money to cover daily necessities, number of medical conditions (hypertension, diabetes, heart attack, arthritis and stroke; score 0-5), cancer, history of hysterectomy and IADL (score 0-8). In the total sample, odds ratios were also adjusted for cities as dummy variables.
a Without Havana. health insurance coverage, there is a free health care for all Barbadians, and older persons have unrestricted access to primary health care, which is available at the polyclinics that are operated by the Government. 37, 38 This may be an explanation why health insurance had not effect on Pap smear screening utilization in Bridgetown.
In addition, in Chile, 1987, the Ministry of Health implemented the National Cervical Cancer Program for cervical cancer screening. Coverage by at least one Pap smear in the previous 3 years rose from 43% in 1989 to 66% in 1991 in women 25-to 64-years-old of the Metropolitan Region of Santiago. 39 Between 1980 and 2001, age adjusted cervical cancer mortality rate decreased from 12.8% to 6.8% per 100 000 women. 4 Then, an organized cervical cancer screening programme may explain why there was no relationship between health insurance and Pap smear use in Santiago.
One potential explanation why insurance has not effect on Pap smear use in Montevideo (Table 3 , models 1 and 2) was its lowest percentage of uninsured women with only 1.2%. In addition, other factors such as older age, lower education, history or hysterectomy were associated with decreased odds of having a Pap smear. In contrast, being married or having history of cancer were associated with increased odds of having a Pap smear. In Mexico City, the odds for Pap smear use did not differ when comparing private insurance vs public or Military insurance (Table 3 , model 1), but other socioeconomic factors were associated with higher odds of Pap smear use (e.g. higher education). However, when considering any insurance vs no insurance (Table 3 , model 2), the effect of insurance on the odds of Pap smear was independent from socioeconomic factors.
In some cities, the high prevalence of cancer may affect the prevalence of Pap smear. History of cancer or being a cancer survivor have been associated with increased screening use in some studies. [40] [41] [42] Indeed, in our study, cancer was independent predictor of Pap smear in Montevideo and Buenos Aires. However, in these cities or in the combined sample the effect of insurance on Pap smear use remained when adjusting for history of cancer.
On the other hand, women with history of hysterectomy tend to have lower rates of Pap smear screening. According to cancer screening guidelines, an estimated 90% of hysterectomized women should not be screened for cervical cancer. 43 In our study, 15% of the total sample had history of hysterectomy, but information was not available on whether the surgery occurred in relation to the Pap smear, the reason for the hysterectomy (e.g. cervical neoplasia), or if the hysterectomy was supracervical (leaving intact cervix) where continued Pap smear for cervical cancer screening would be appropriate. In despite of this limitation, this factor may explain in part why insurance status did not have any effect on screening in Bridgetown that had the highest rates of hysterectomy (30%). Indeed, having a hysterectomy was independently associated with lower odds of having a Pap smear in Havana, Montevideo and especially Bridgetown, where women who reported a hysterectomy were 65% less likely to have a Pap smear as compared with those not having a hysterectomy.
Cuba has particular characteristics, with modest infrastructure investment combined with a welldeveloped public health system have generated health measures comparable with those of industrialized countries. 44 In Cuba, a cervical cytology screening programme offering Pap smears every 2 years to women aged 520 years, was implemented through the primary health care services in 1968, and Pap smear screening has been focused in younger populations. 45 Indeed, in our data for Havana, holding all variables constant (without insurance in the model) each additional year of age resulted in a 12% decrease in the odds of having a Pap smear. This is a potential explanation for why Havana had a very low prevalence rate for Pap smear use.
This study has some limitations. Our reliance in cross-sectional data precludes establishing causal order between certain variables and screening methods use. Data on Pap smear screening use were self-reported, which may affect the accuracy of our measures and consequently our results. Some studies have shown low concordance between self-report of Pap smear and medical chart reports, especially in low-income women. 46, 47 However, in other studies, concordance between self-reported data and medical record documentation has been reported as greater for a Pap smear, although women tend to underestimate the time since their last screening. [48] [49] [50] Finally, we did not control for cultural barriers that may affect cervical cancer screening utilization among Latinas. For example, in Mexican women, reasons for not obtaining a Pap smear are anxiety regarding physical privacy, considering pelvic examination as uncomfortable and fears that any gynaecological treatment would leave them sexually disabled. 12, 34, 35 The SABE survey does not represent the diversity of the elderly population that exists in the selected countries because the information was collected only in large urban areas. Patterns of availability and screening usage may differ dramatically in rural settings. Indeed, women living in rural areas in the United States have higher cervical cancer incidence (especially invasive) and mortality rates; [51] [52] [53] and they are less likely to be screened for cervical carcinoma compared with those residing in urban areas. 53 Women residing in rural areas in less developed countries tend to have lower access to health care and preventive services, and they usually have greater cultural barriers for cancer screening compared with women residing in urban areas. 13, 54 This study has also some strengths. The lowest percentages of Pap smear screening methods for older women with no insurance were consistent across most of the cities and in the combined sample. The effect of health insurance on Pap smear screening remained after we controlled for demographic and socioeconomic factors known to be related to inequality on cancer screening such as education level and financial. On the other hand, our results may aid the development of specific health policies such as providing free access to cervical cancer screening among those older women with less socioeconomic resources or without insurance.
In conclusion, the organization of the countries' health system and the screening programmes in each country (e.g. most opportunistic) may explain in part the low prevalence of cervical cancer screening across cities, and in the effect of health care insurance on Pap smear use among Latin American and Caribbean older women. In the overall combined sample and in most of the cities, health insurance, any insurance or especially private insurance, was associated with higher odds of having a Pap smear in older women.
Low percentages of older women having regular screening for cervical cancer is of great concern, especially given the higher age-adjusted cervical cancer incidence rate ratios (older/younger) in countries such as Barbados, Mexico and other Latin American and Caribbean nations. Therefore, an organized screening programme, and health insurance along with other socioeconomic support are needed to increase coverage and follow-up of screening programmes among older women in these populations.
